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CORRESPONDENCE/MEMORANDUM 
	 State of Wisconsin 

DATE: 	March 19, 2012 

TO: 	Sberi Snowbank, NOR - Spooner 

FROM: 	Dan Peei•enboom, NOR - Rhinelander 

SUBJECT: EffiLtent Limit Recommendations for Superior Sewage Disposal System 

This memo is in response to your request for effltient lii -nit recommendations prior to reisstjing Wisconsiii 
Pollution Diseharge Elimination Systein (VvTDES) Permit No. WI-0025593. The City of Superior is 
located in northwest Douglas Couiity and operates the Superior Sewage Disposal System (SSDS). 

This review iticluded consideration of the otiffeiit SSDS perinit and evaluated the need for watet• quality 
based effluent Iiinitatioiis (WQBELs) using Chapters NR 102, 104, 105, 106, 207, atid 217, Wisconsin 
Adininistrative Code. The Iiinit recoinmendatiotis are summarized in the tables below. More detailed 
descriptions of the limit calculations and i -ecominendations are provided later within this inemo. 

Ttic limit recomineildations for Otitfall 001 are for the regulation of effluent disebat -ges to the Superior 
Bay portion of Lake Stiperior froin the "Maiii Platit" wastewater treatment facility operated by the SSDS. 
Superior Bay bas a cold water sport fish classification and Lake Superior is tised for the City's public 
drinking water stipply. The WQBEL review did not iiivolve reconsideratioii of the existing Iiinits for the 
44coiivetitional pollutants" includitig; CBOD, TSS, pH and fecal coliforin bacteria. 

SSDS - Effinent Limit Recommendations foi- Outfall 001 (Maiii Plant) 

Parameter  Daily Maximum  Weekly Average  Monthly Average 
Ammonia, as NH3-N 
(limit varies w/eff. pH)  Variable Limit 
CBOD — Carbonaceous 
Bio. Oxygen  Demand 40 mg/L  25 mg/L 
Chlorine, 
Total Residual 38 ug/L 
Fecal Coliforin 
Bacteria (geomean)  

400 cts/100 mL 
(year rotind) 

pH (std, units)  
6.0 (minimum) 
9.0 (maximum) 

Phosphortis, Total  1.0 mg/L 
Suspended Solids, 
Total (TSS)  1 	45 mg/L  1 	34 m f-)/L 

WET Testing  Anntial WET Testing (Acute and Ch-ronic) 

Printed on 
Recycled 

Poper 
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Efflueiit limit recommendations for three combitied sewer treatmeDt plant (CSTP) otitfalls are also noted 
below, The CSTPs treat intermittetit discharges of combined soNvei -  overflows (CSOs) and are located on 
different water bodies btit each is in close pi -oximit-y to Lake Stiperior. Similar to past WQBEL reviews 
the CSTPs are considered as discharges to water bodies that stipport cold water spoil fish comm -Liiiities 
atid at -e tised to provide public water supply. 

CSTP-2 (Outfall 002) is an aerated lagoon facility located adjacent to the maiii plant and has intermitteiit 
dischai-ges to Stiperior Bay. CSTP-5 (Otitfall 003) and CSTP-6 (OLitfall 0{?4) are physical/cheinical 
treatinent facilities that diseliarge to the Neniadji River (CSTP-5) and the St. Louis Bay portion of the St. 
Louis River (CSTP-6) and no chaiiges to the otirrent lit -nits are recommeiided. DLtring the six yeat- period 
from July 2005 to Jtine 2011 discharge events occuri -ed 5 to 10 times annually at each outfall with CSTP 
discharges occurring on about 20 calendar dates each year. 

SSDS - lefflticiit Limit Recommendations foi• Otitfttlis 002, 003 and 004 (CSI'Ps 2,5 & 6) 

Parameter Daily Maximum Weekly Average Manthl Average 
Ammonia as NH3-N, 
at CSTP-2 oiily Variable Limit 

Biochemical Oxygen 
Deinand (BOD) 45 mg/L 30  ing/L 

pH (std. tinits) 
6.0 (ininimum) 
9.0 (inaximtim) 

Phosphorus, Total I mg/L 
Suspended Solids, 
Total (TSS) at CSTP-2 60 mg/L 
Stispended Solids, Total 
(TSS), CSTP-5 & CSTP-6 65 mg/L 
Chlorine, Total Resili—ta—1, 
for CSTP-2 only 38 tig/L 
Fecal Colifort -n Bacteria 
(geoiiiean), at CSTP-2 only 

400 ots1100 mL 
(year round) 

WET Testing Three Acute WET Tests During Permit Terin 

Water Quality Based Effluent Limit Recommendations  &  Discussion 

Water Quality Based Effluent Limitations (WQBELs). The desigii flow for the SSDS facility is more 
ttiali I MGD so comprehensive offlueiit monitoring for toxic stibstances is required and the repoi -ted data 
were considered in the WQBEL evattiatioii. The Water Quality Based Effltient Limits Calettlations 
Summary — Outfall 00 1 notes 16 toxic stibstances were detected in diseliat•ges froin the main plant. 

The suiiimaty also lists the WQBELs for eacli stibstance based on the i -nost stringent applicable water 
quality criteria (WQC) and inelLides a recommeiidation for whether or iiot lit'nits are necessary. 
The total residual clilorine limit may be dropped if chlorine use for disiiifection is discoDtinued. 
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Watei- Qualit,y Based Effiticiit Liniits Calculations Siimniai-y f ► r SSDS Outfall 001 

Most Stringent Effluent Limit 
Stibstance Detected Criteria Lii-nit Concenti-ation Recommetidatioii 

2.2 ug/L 0.61 ugfL 
Arsenic  HCC (Moiithly Ave.)  30-d p99 = 0.72 ug[L  No Liinit 

62 ug/L 
Aiitimotiy  HTC  (Monthly Ave.)  0.5 ug/L  _ No  Limit 

17 ug/L 
CadmiLim  ATC  (Daily Max.)  0.09 ug/L  No Limit 

1,500 tig/L 
Cliloride ATC (Daily Max.)  165 mg/L  No Limit 
Chlorine (limit is also 38 ug/L Not detect in >99% Retain 
reqtfired at CSTP-2)  ATC (Daily Max.)  of 4,515 sat-nples  Ctirrent Limit 

580 ug/L 
Chloroforin  HCC (Montbly Ave.)  1.5 ug/L  No Limit 

790 tig/L 
Chromium CTC (Weekly Ave.)  1.5 ug/L  No Limit 

53 ug/L 
Copper  ATC (Daily Max.) 5.6 tig/L  No Limit 

45 tig/L 
Cyanide  ATC  (Daily Max.)  4.4 ug/L  No  Limit 

132 tig/L 
Dichlorobeiizeiie HCC (Monthly Ave.)  0.4 tig/L  No Limit 

110 tig/L 
Lead  HTC (Monthly Ave.)  0.6 ug/L  No Limit 

9.3 ng/L 3.4 ng/L 
Merc-ut-y  wc (Monthly Ave.)  30d-p99 = 4.7 iig/L  No  Limit 

475 ug/L 
Nickel  CTC (Weekly Ave.)  3.3 ug/L  No Limit 

55 ug/L 
Seletiitim  CTC (Weeklv Ave. 1.3 tig/L  No Limit 

400 ug/L Zinc  ATC  (Daily Max,)  21 ug/L  No Lijnit 

ATC = acute toxicity crite•ia, CTC = clironic toxicity criteria, WC = wildlife criteria, HTC = buman 
threshold criteria, HCC = hitman caiieer criteria. 

Effluent monitoi-ing foi ,  toxic stibstances for the CSTP outfalls has been less extensive and a partial 
summary of prior limit reviews has been included with this incino (see Attael -nnelit 1). The only 
recoiiunended WQBELs are for ammonia and total residtial clilorine at CSTP-2 (Outfall 002). 

Ammonia. Daily iTiaxitnuni efflueiit aminonia Iiiiiits are recommended for Otitfalls 001 and 002 with 
limits based on effluent pH at the time of discharge as iioted in the table below. 
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The 2006 WQBEL review for the SSDS concluded efflueiit ammonia limits were necessaly for Outfalls 
001 and 002. Dui•ing the current permit term the litnit recommendations were amended several times due 
to the availability of additional monitoriiig data, refineinents to the ei -iteria used for limit calculations and 
consideration of upgrades being inade to the treatinent works. Facility tipgrades include the installation of 
equipmetit for efflueiit pH adjtjstment to assure compliance with daily maximum effluctit aininonia limits. 

Variable (Daily Maximum) Effluent Ammonia Limits for SSDS at Outfalls 001 & 002 

Effluent  pH  Dai1v Urnit I . 	 ........... . . . -- 

39 iiig/l, --- .. . ... .... . . 

35trig/l, 

31 	iiigjl-, 

EffluenUPH - Daily Litnit 

16  iiig/l,  

14trig/l, 

	

. 	 ... 	 . 	.. 	......... 

11 	juivi.,  

Effluent  pH  Daily Limit 
. . ....... . .. ...  

5.2  ing/J. ,  

43.aig/l, 

3.5 	riig/L 
 .. . ...... . 

7.2 < pH <  7.3 7.8 < pH < 7.9 

.9 < p][I <  8.0 Z_ 

8.4  < 	<  8.5 

7.3 < pH  < 7.4 8.5 < pH < 8.6  
.... 

7.4 < pH < 7.5 8.0 <  PH:<  8.1  8.6 < pH  < 8.7 

7.5 < pH  < 7.6 27 wg/ 

23 111g/l, 
.. . ......... 

8.1 < pH < 8.2  9.3 

7.6  iiig/l,  

8.7 < pH:5 8.8  2.9 . ~L%Jj_,. 

2.5  mg/l, 

L 	2 - 1  nig/L 

7.6<pH<7  7 8.2 < vH < 8.3 8.8 < pH:~  8.9  

7.7 < pH :7.8T  19  iiig/L L_8,3 < pH <  8.4  6.3  nig  

. 

/L  8.9{ pH <  9-o  

Daily maximttm ammonia limits are iiot reqttired when calculated limit valties exceed 20 i -ng/L in summer 
(May - Oct., w/pH < 7.7) or 40 mg/L dtiring wiiiter (Nov. - April, w/pH < 7.2). 

As part of the WQBEL revieNv past effluent inonitoring restilts for aiiiiiioliia and pH reported from 1999 
tlii-ough 201 1 were i-natched by date atid compai-ed with the limits iioted in the variable Iiinits table. For 
the Main Plant (Otiffall 001) 150 pairs of data were available for review and based on the effILteiit pH at 
the time of discharge only one of the efflueiit ammonia coneetitratiotis reported for the same date would 
have exceeded a daily maxii -nuin limit. For CSTP-2 (Otitfall 002) 78 pairs of data were reviewed and 
based on the effluent pH at the time of discharge none of the efflueiit ammonia concentrations reported 
for that date would have exceeded a daily maxiintim limit. 

Weekly and montlily (chronic) average effluent ammonia limits are not recoinn -iended forthe Main Plant 
(OtitfaII001). Cbronic limits caleLitated for this outfall exceed the 20 ing/L (suinmer) and 40 mg/L 
(wititer) tlircshold for limits except for a n-iontlily average litnit (3 5 mg/L) during winter. However the 
30-day p99 valtie (20.6 mg/L) is lower than the calculated monthly average limit duriilg winter. 

Weekly aiid inonthly (chronic) average effluent ainiiionia Iiinits at•c not recommeilded for CSTP-2. 
Disebarges from CSTP-2 are infrequent, short in duration and occur during wet weather. Chronic limits 
calculated for this oLitfall exceed the 20 ing/L (stimmer) aiid 40 mg/L (winter) threshold for limits except 
for a montlily average limit (3 5 mg/L) dui•ing winter. However the maxiinui-n repot-ted monitoriiig result 
of 25.6 mg/L (81 samples) aiid the 30-day p99 value (10.1 mg/L) are lower than the calculated limit. 

Daily inaxiiiitim (acute) efflueiit aminonia limits are not recommended for CSTP-5 or CSTP-6. Both the 
1-day p99 value and the maxiintim efflijent ainiTionia concciitratioii reported are lower thaii the calculated 
limits for either oLitfall. Ati evaluation of monitoring results, 71 data pairs for efflitent aminoiiia atid 
effluent pE, collected on the saine dates also indicated that if fit -nits bad been in effect no daily Iiinits 
wotild bave been exceeded witl-i only a single result greater than 115 of the corresponding I imit value. 
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Weekly and monthly (cli•onic) average effluetit ammonia litnits are not recomi -nended for CSTP-5 or 
CSTP-6. Dischai -ges from these outfalls are infrequeiit, short in dtiration aiid occur during wet weatber 
when stream flows are well above low flow conditions. Clit -onic limits calculated for either outfall based 
on the minimum observed streatu flows during CSO discharges greatly exceed ttie 20 mg/L (suminer) and 
40 nig/L (winter) limit thresholds. In addition, the maximum repoited monitoritig results (78 samples) 
aiid both tl-ie 4-day and 3 0-day p99 values for both locations are lower than chronic limits calculated 
assuming low flow stream conditions. 

Mercury. The inercury WQBEL review evaltiated 58 representative effluent sample results aiid aii 
effltient limitation for mercury is not recommeiided. The limit calctilation assumes the SSDS request for 
a i-nixing zone phase-otit exceptioii will be granted and the SSDS to will be required to continue witli their 
Mercury Pollution Minitnization Prograt -n offoi-ts. A summat-y of the SSDS mercury inonitoring results, a 
description of the polltitioii minit -nization program (PW) repoiting requireinents and a draft mixing zone 
phase-out exotinptioti recommendation are provided in Attachment 3. 

Phosphorus. The current SSDS permit contains a 1.0 ing/ L monthly average effluent pliosphoi -us limit 
for Otitfalls 001, 002, 003 and 004 that should be coiitinued wlien the permit is reisstied. NR 217.04 
(1)(a)1 requires a 1.0 ing/L limit for i -niiiiicipat wastewater treati-flent facilities diseliargiiig more ttian 150 
potinds of phosphorus per month and applies to ttie SSDS. The 1.0 i -ng/L limit is considered a technology 
based limit (TBL) with compliatice i -eqtiired at all major (> I MGD) municipal wastewater treatmetit 
facilities, 

hi addition to the TBL recent revisions to tfie adi -ninisti•ative rules regLilating phosphorus i -equii-e that 
WQBELs for phospbotiis also be considered. The December 1, 2010 rule revisions set phosphorus water 
qtiality criteria (WQC) for various types of Avater bodies in NR 102.06 and NR 217 Stibehaptei -  III defines 
the methods for calculating phosphorus WQBELs. Aldiougli NR 102.06 (5)(b) sets a WQC of 5 ug/L for 
Lake Stiperior no phosphorus WQBEL, or interim Ihiiits, are recomiiiended becatise near shore aiid/or 
wliole lake modeling for setting waste load allocations are not yet complete. 

During the cui -rent permit terra effluent phosphorus concenti -ations at OLitfall 00 1 averaged 0.44 i -ng/L aiid 
the 30-day p99 value for 1,790 daily samples is 0.58 mg/L. Effltieiit phospliorus concentrations from the 
CSTPs averaged 0.40 mg/L with a flow proportioned (weiglited) average of 0.30 mg/L. The SSDS may 
be able to improve phosphorus i -ei-noval at the main platit by increasing chemical feed rates. 

If ftiture modeling results in phosphorLis loadiiig allocatiotis that are lower than current discharges the 
SSDS inay iieed to coiisidet• additional control inethods that cotild iiiclude; treatineiit optimization, 
pollutant trading witli other dischargei -s (point or nonpoiiit sources), reqtiesting alteritate phosphorus 
limits (APL) or the development of an adaptive i -nanagement strategy that combines a broad range of 
control metliods. 

Thermal Limits. Administrative rute clianges to Cbapters NR 102 and NR 106 took effect in October 
2010 and establistied ttieri-nal WQC for discbarges to all sui -face waters. Therinal Iii -nits for SSDS outfalls 
at•e iiot recoiiiinended becatise all calculated litu it valties are mtich higlier thaii the observed or expected 
effltient teinperatures. 

Althotigli Superior Bay is considered part of Lake Superiot• it is possible the St Louis River affects 
tliermal conditioiis near Otitfalls 001 and 002 so the limits evatuatiott considei -ed the reqtiiremeiits for 
botb sti•eam and lake discharges. The table below summarizes the results of the Iiin it caletilations and the 
cojiditions for a stream discliarge are more stringent for Outfall 00 1 but the coDditions for a lake 
discharge are more stringent foi -  Outfall 002. 
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Daily maxiinum effluent teinperature limits are not recommended becatise the calculated Iiinit values are 

inucli higlier than effluent temperatLires are likely to approacti. The calculated daily limit for Outfall 001 
is 120 degrees F year-rouiid and at Outfal 1 002 the only Iiinit below 100 degrees F is 93 degrees F in 
October. To date the maximum effluctit temperature repolted at eitber outfall is 76 degrees F. 

Weekly average effluent teinporattire litnits are jiot recommended. Weekly limits would only apply at 
Outfall 001 froin April to August and dtiriiig October at Otitfall 002. Limit values range from 87 to 116 
degrees F aiid its unlikely efflijetit teinperatures will approach these limits. To date effluent temperatures 

i-epoi-ted duriiig all months are lower than the corresponding limit valttes by at least 24 degrees. 

EffluentTeniperat tire Liinit Caletilatioiis Summary foi- SSI)S (Outfalls 00.1 & (102) 

Main Plant – Outfall 001 	CSTP-2 –  Outfall 002 
.. .............. . . 

Calculated 	CaICUlated 	Caiculated 	Cal lculated 

MODLII 	WeekILLLmit 	Uail Limit 	Month 	Weekly  1,finit 	Daily Limit 
January 	NA 	120 deg  F 	Januaty 	NA 	120  deg  F 
February  NA  120 deg F  February  NA  120  deg  F 
March  NA,  deg F  _120  Mamh  NA  110  deg F 
April  1 01  Ae& F  120 deg F  April  NA  110 deg-j— 
_May 94 deg F  120 d g  F  May  NA  120 deg F 
June  98 deg  F  120 deg F  June  NA  113 deg  F 
July  116  deg F  120  deg F  July  NA  100  deg F 
Atigust  114 deg F  120 deg F  August NA  _I09 deF 
Septen-iber  NA  120 deg F  Septeinbei,  NA  103  deg F 
October  NA 120 deg F  October  87  93  deg F 
Noveinber  NA 120 deg F  Noveinber  NA  120 deg F 
December  NA  120 deg F  Deceinber  NA _12c F~ 

The applicable theri -nal water quality criteria are desei -ibed in Table 2 (streain dischat•ge) and Table 5 (take 
discharge) in NR 102.25 (2). The litnit calculation methodology used to derive the limits in this table are 
described in NR 106.55 (6) & (7) and are based on the Iii -nit calculation formulas noted below: 

For streatu discharge WQBEL = [((WQC – Ta)(Qs + (I – f)Qe))/Qel + Ta 

For lake diseliarge WQBEL = [((WQC – Ta)/e- ] + Ta 

Becatise these outfalls are in close proximity the therinal limit calculatioiis for Outfall 002 Avere flow 

weighted to incltide additional volume equal to the simtiltaneotis discharges from Oiitfall 001. 

EfflLient tei-nperature limits are not recommended for CSTP-5 or CSTP-6. In addition to the discharges 

being infreqtient aiid of relatively shoi•t dui -ation they oectir duriiig wet weather conditions when stream 

flow voltinies iiicrease. The 2006 WQBEL review iticluded a detailed evaluation to correlate CSTP 
diseliarges witb sti -eam flows in the period from 1997 to 2006. During CSTP disoliarges the miniintim 
observed streajn flows pi•ovided dilittioti ratios of inore than 50: 1. For flow ratios exceeding 3 0:1 the 
oiily limit to consider is a daily maxii -ntim efflueiit teinperattire Iiinit of 120 degrees F. Discl-targe 

temperatu•es approaching 120 degrees F are not expected and to date the i -naximum repoited CSTP 
temperature is 76 degrees F. Therefore iio theri -nal limits are recominended foi• CSTP-5 or CSTP-6. 
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Disinfection. Effluent disinfection is reqtjired year-round fo• discharges from Outfalls 001 and 002 
(CSTP-2) and the etirreiit limits foi -  fecal coliform bacteria and total residtial chlorine should remain in 
effect. However, the total residual clilorine limit at Otitfall 001 i -nay be dropped if the existing chlorine 
gas system is replaced with the proposed tittraviolet (UV) light system for effluent disinfectioii. 

The need for effluent disinfection for Otitfall 003 (CSTP-5) and Outfall 004 (CSTP-6) was considered in 
a prior (2006) WQBEL review aiid was not recommended becatise the disellarges are infrequent, they 
occtir during high stream flow conditions a -nd fecal colifoi•in bacteria counts weiv relatively low, Neinadji 
River flows at the Otitfall 003 location averaged 1,923 efs dui -iiig CSO events (7QI 0 = 32 cfs) with a 
minimum 4-day flow of 252 cfs. St. Lotjis Rivet- flows at the Otitfall 004 location avet -aged 7,987 cfs 
during CSO eveiits (7Q10 = 225 efs) with a minimutii 4-day flow of 1,337 cfs. A cori•elation between 
effluent volume, bacteria cotints and stream flow indicated bacteria concentrations were below the 
disinfection requirement threshold during all CSO events. 

WET Testing. The SSDS lias done extensive whole effltient toxicity (WET) testitig and VvET limits are 
tiot reqtiired. Anntial WET testiiig (acute aiid clironic) is recommended for Otitfall 00 1. VY'ET testing is 
also recommended (acute only) for each CSTP otitfall with a frequency of tlirce tiines during ttie pemiit 
terin. WET testing fo• cli•onic toxicity is not recoininended for the CSTP outfalls becatise the discharges 
are infi-equent, shoit in dtiration, and ocetil• when receiving water flows are above noi -i-nal. A more 
detailed discussioii of WET test metliods, a summary of testing results, review commeiits and 
recoinmeiidations for moiiitoring is provided in Attkhment 2. 

cc 	Eric de Veiieica, NOR — Ashland Service Ceiiter 

Aerial Vieiv  -  Citv of Supei -io• with Locations of SSDS Waste-tvate• Treatment Facilities 
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Attaciiiiient 1 

Wtitei- Qtialit) ,  Based Rilluciii Limits Calculations Stiiiiinai-y lor CSIT Outfalls 

. . ........... . . ......... 
Daily Limits - based on 	Effluent 	 Limit 

Substance 	acute toxici 	criteria 	Concentration 	Recommendation 

At-senic 680 ug/L Not Detected No Limit 

Cadmium 8 ug/L Not Detected No Limit 

Cbloride 1,500 mg/L 120 mg/L No Limit 
Chlorine, i -etain limit at 
CSTP-2 (Otitfall 002) 3 8ug/L Not Detected 

No Limits at 
Outfalls 003 & 004 

Chromium 3,600 tig/L 4 tig/L No Liinit 

Copper 59 ug/L 10!!_g1L No Limit 

Qyanide 45 ug/L 5  -ug/L No Limit 

Dieldrin 0.5 ug/L N©t Detected No Limit 

Endrin O.IRO  Not Detected No Limit 

Lead 210 ug/L 2.2 ug[L No Limit 

Mercury 1.7 ug/L Not Detcoted No Lii-n it 

Nickel 2,700 ug/L Not Detected No Limit 

Pentachlorophenol 6-1 tig/L Not Detected No Limit 

Toxaphene 1.5 ugl Not Detected No Limit 

Zinc 240 ug/L 36  ug/L  _ No Limit 

Past monitoriiig at CSTP-2 repoited "not-detected" for most sample results for chloriiie, cyaliide and lead 
but, wlien p•esent, concentrations of these substances were below levels fo• concern. Chlorides were 
detected btit Nvere present below levels for concern. 
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Attachment 2 

W ►ole Effluent Toxicity (WET) Evaluation  &  Monitoring Recommendations 

WET testing is used to ineasure, predict, and control the discharRe of toxic substances that may be bai-mftil 
to aquatic life. In WET tests, organisnis are exposed to a series of effluent concentratioiis for a giveii titile. 
Actite tests prediet the coiieentration that catises letliality of aquatic organisms dtiring a 48-96 hour 
exposure. Chronic tests predict the conceiitratioii that intet-feres with the growtli or reprodttction of test 
organisms dtiring a seven-day expostire. 

. . ........... 	 .. 	......... 	 . .................. . 	... 	 . 	 . 

WE"I'Test Restilts lol. Olitfall 001 (SSI)S -Maill Phult) 

Actite Results LC5o Clironic Results IC25 M 
. duChki*o'  Test Date C dithia Fatllead Pass/Fail RPF data?  C.  duhia >100  Fathead Pass/Fail 

—63/03198  >100 >100 p Yes >100 
>100  

>100 p 
04/28/98  >100 >100  p  Yes >100  >100  p 
08/31/98  >100 >100  p  Yes  >100  >100  p 
10130198  >100 

I 

p Yes >100 >100 p 
10/03/01 - >100 >100 p 
12/31/01  >100 p  Yes  >100  >100  p 
09/09/02  >100 >100 p Yes >100 29.8 p 
05/12/03  >100 >100  p  Yes  - - 
01/19/04  >100 >100 p  Yes >80  >80  p 
03/01/05 >100 87.1 *Fail  Yes - - 
04/18/05  >100 >100 p Yes  - - 
08/15/06  >100 >100  p  Yes  >100 >100  p 
09/10/07  >100 >100  p  Yes  70.6  45.2  p 
04/25/08  >100 >100  p  Yes  - - 
08/04/08  >100 >100  p  Yes  >100  42.5  p 
08/03/09  >100 >100  p Yes  43.4  >100 p 
09120/10  >100 >100  p  Yes  >100  >100  p 
09/12/ 11  >100  _L>100  p  Yes  >100  >100  P 

Vv'ET data prior to 1998 may not be representative and has not been included foi ,  RPF calculatiolls. 
*Fail – efflueiit aini-noiiia levels on 03/01105 (two saniples 26.6 and 34.4 mg/L) inay have catised acute 
test failure (fathead minnow toxicibt) - aii acute limit (daily max.) for amiiionia is recoininended. 

Actite VvET: In order to assure that discliarges by the SSDS are Dot actitely toxic to oi-ganisms in the 
receiving water, WET tests must produce a statistically valid LQ~,  greater than 100% effltieiit. 

Chronic, WET: In order to assLire that the dischat•ges by the SSDS are not clu-onically toxic to organisms in 
ttie receiving water, WET tests must produce a statistically valid IC25 greater than the instream waste 
coiieetitration (IWC). The IWC is an estimate of the proportion of effluent to total volume of water 
(receiving water + effluent). The IWC of 9% shown in tfie WET Checklist suinmary for Outfall 001 was 
calculated based on a 10: 1 diftitioii ratio. 
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Diltition Series: According to the State qf WisconsiiiAqtiatie Life Toxicity Testing Methods Maiiiial(s. NR 
219.04, Wis. Adm. Code), the default actite dilution series is: 6.25, 12.5, 25, 50, 100%, atid the defatilt 
clironic dilution series is 100, 75, 50, 25, 12.5%. Tlle peiinittee or Deparhnent staff inay choose otlier 
diltitioii soi•ios, btit altemate diltition series must be specified in the WPDES perinit. For guidance on 
selectitig an altei-nate diltition series, see Cliapter 2.11 of the WET Guidance Document. 

Receiviiig water: According to the State of Wisconsin Aquatic Life Toxicity Testiiig Methods Matiucil (s. NR 
219.04, Wis. Adm. Code) receiving water must be tised as the dilution water and pritnat-y control in WET 
tests, unless otbei -  dilution water is appi•oved by the Depaitinctit pi -ior to use. The dilution water used in 
WET tests sball be g•ab sainples collected fi -om the receiving water location, upstreaiii/out of the influeiiee 
of the mixinv zone and aily other Imown discbat -ge. The receivitig watet -  location intist be specified in the 
VvTDES permit. 

WET Cliecklist: Depaiii-nent staff uses the WET Checklist wlien deciditig wlictlier WET litnits and 
inoiiitoring are iiecded. As toxicity potential increases, niore points accumulate and more monitoring is 
tieeded to iiisure that toxicity is iiot ocetiri -ing. The completed WET Checklists and monitorhig 
recommendations are stiininarized in the tables below. (For more inforniation see Chapter 1.3 of the VVET 
Giiidaiiee Docutnent, at: hLtp://wNvw.dnr.state.wi.us/org6mater/wm/ww/biomon/bioi -non.  

WET Monitoring and Liinit Recoini-nejidations: Based oD histoi-ical VY'ET data and RPF calculations as 
i-equired in s. NR 106.08, Wis. Adm. Code. Based on the point totals geiierated on the WET Cliecklists, 
the iiiforination giveii above, and Chapter 1.3 of the WET Gtiidance Docutneiit WET limits are not 
recommended. Annual WET testing for aeute and eti•onic toxicity is recommeiided foi ,  Otitfall 00 1 aiid 
tliree acute WET tests are recoinmended for eacli of the CSTP discharges dtiriiig ttie next permit terin. 
WET tests for Otitfall 001 shoLild be conducted during the moiiths from Jtine ttirough October to redtice 
the potential for effluetit aininonia to iiiterfere the test results. 

. 	 . .. ....... 

Wliole Effluent Toxicity (WET) Checklist Sultilliai•v -- SSI)s Outfall 001 

. ...... ..... . ..... 	 ....... 	. 	 . 	 . ..... ... 	 . ...... .. ... 

Facto•s Considered for 	A C U T E (points) 	C H R 0 N I C (poiiits) 
Toxici 	Potentiai .  

1.iwc IA. Not A alicable (0) LA ~NAp ~ubi ~tu) . IB.  fWC = 9% 
2.HISTORICAL  DATA 2A. 17  tests used, RPF  = 0 (0) 2B,  10  tests used, RPF  = 0. 1 (0) 

3A. Liffle vai-iability, no upsets or 3B. Sanie as Acute (0) 
3.EFFLUENT VARIABILITY violations  &  consistent operatiolis  (0)_ 
4.STREAM  CLASSIFICATION 4A. Lake Superior (CW/PWS)  (15) 4B. Same as Acute  (15) 

5A, Limits foi-  ammonia & chlorine, 5B. No chronic litnits for 17 
5.CHEMICAL SPECIFIC DATA 15 other substances detected  (9) detected substances  (3)_ 

6A. One biocide (chlorine) and three 6B. Additives are used more often 
G. ADDITIVES than 
7, DfSCHARGE  CATEGORY  7A.  No primary inqystries  (0) 7B.  Same as Acute  (0) 
8.WASTEWATER TREATMENT  8A.  Secondary Treatment  (0) 8B. Saine as Acute  (0) 
9.DOWNSTREAM  IMPACTS 9A.  None from discharge.  (0) 9B.  Saine as Acute  (0) 

TOTAL  POINTS 30  Points  24 Points 

Recommended Testing 
Annual Testing Annual Testiiig 
Recommended  Recommended 
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............. 	.. 	....... 	. 	. 

Ae u te WKI—J.'est Itesults for SSDS Outfalls 002, 003 aii(i 004 (CSTPS 2, 5 & 6) 

Test Date  C. dubia  Fathead 	I  Pass/Fail  RPF? 
Outfall 002 	STP-2) ei ht acute tests — all passed 

05/09/02  >100 >100  p Yes 
04/29/03  >100 >100 p  Yes 
03/31/04  >100 >100 p Yes 
03/27/05  >100 >100 p Yes 
03/30/06  >100 >100 p Yes 
04/08/08  >100 >100 p Yes 
03/18/09  >100 >100 p Yes 
08/03/10  >100  >100  p  Yes 

Outfall 003 	STP-5) iiine acute tests 	all passed 
04/11/02  >100  >100 p Yes 
07/11/03  >100 >100  p Yes 
03/29/04  >100 >100 p Yes 
03/31/05  >100 >100  p Yes 
04/03/06  >100 >100 p Yes 
09/20/07  >100  >100 p Yes 
04/08/08  100 >100 p Yes 
03/19/09  >100  >100 p Yes 
03/13/10  >100  >100  p  Yes 

Outfall 004 (CSTP-6) seven acute tests — all passed 
04/12/02  >100 >100  p Yes 
07/11/03  >100  >100  _P_ —Yes 
03/29/04  >100 >100 p Yes 
06/15/05  >100  >100 p Yes 
04/03/06  >100 >100  p Yes 
03/19/09  >100 >100 p Yes 
03/15/10 >100 >100  p  Yes 

. .. ........ . . ........ ...... 

WEA'Checklist Summary for SSDS Otitfal(s 002, 003, and 004 
and Actite WEI'Test.Recommeitdatiotis,(CSfP Outfalls  Ws 2, 5 .  and,6) 

1.iwc  Not Applicable (0) 
2. Historical Data  24 Actite WET tests at ttie three CSTPs — all have passed (0) 
3. Effluejit Variability  Varies at all CSTPs (5) 
4. Strealii Class  Eacti CSTP is a direct or indirect tribtitaiy to Lake Stiperior (15) 
5. Clicinical Data  CSTP-2 ainmonia & chlot-ine I imits (9), no limits at CSTP-5 or CSTP-6 (1) 
6.Additives  CSTP-2 bas disitifection (4) and iio additive tise a CSTPs 5 & 6 (0) 
7. Discliarge Category  Eacti outfall bas an intermittent CSTP diseliar e 
8.Treatment Level  Treatment — primaiy at CSTP-5 (8) & CSTP-6 (8), secondary at CSTP-2 ( 0) 
9. Downsti-cain Impacts  No iiiipact (0) 
Total Poiiits  CSTP-2 has 33 points, CST-P-S has 28 poiiits and CSTP-6 has 29  points 
Recommended Testing Thi•ee Acute Tests_durin 	ermit term... 
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Attaciiiiieiit 3 

Effluent MCI•eill-y Moni(oring ltestilts aii(i Un ► t Itecommeii(lation loi• SS-I)S 

Sample 	Eftluent 	Sample 	Effluelit 	Sample 	Effluent 
Date 	Hg (ng/L) 	Date 	Hg (ng/L) 	Date 	Hg (ng/L) 

11/13/2003 1.9 07/28/2005 8.4 11/28/2007 1.7 

12/12/2003 4.4 08/10/2005 2.5 01/25/2008 2.4 

01/15/2004 4.1 09/20/2005 3.8 05/28/2008 2.9 

02/13/2004 2.5 10/11/2005 7.6-  07123/2008 LI 

03/16/2004 1.4 11/08/2005 1.3 10/28/2008 1.5 

04/20/2004 4.6 12/2012005 1.9 01/09/2009 13.7 

05/21/2004 4.5 01/05/2006 1.7 02/04/2009 2.1 

06/24/2004 3,8 02/1412006 2.2 04/22/2009 1.9 

07/14/2004 
-

2.5 03/09/2006 2.4 08/11/2009 1.6 

08/1912004 2 04/18/2006 1.1 10/21/2009 2.2 

09/2012004 3.4 05103/2006 6,2 01/20/2010 1.1 

10/13/2004 2.9 06/07/2006 1.6 04/13/2010 4 

11/16/2004 2.8 07/13/2006 2.5 07/28/2010 13.2 

12/17/2004 3.4 08/02/2006 4.1 11/09/2010 1.24 

01/12/2005 1.7 09/19/2006 3.7 02/16/2011 2.17 

02/16/2005 9.9 10/11/2006 3.5 06/08/2011 5.83 

03/1012005 3.5 11/16/2006 2.5 08/23/2011 2.1 

04/0512005 3 12/14/2006 1.7 10/19/2011 6.07 

05/17/2005 2.7 04/19/2007 3.3 - - 

06/23/2005 2.8 09/06/2007 1.5 

Average = 3.4 ng/L 	 30-day p99 = 4.7 ng/L 

. 	 . 	.. . ......... 	 ...... 	 ........... . 	 . 	 . 	 ... 	 . 	 . . ....... . ... 

Calculated Moittlily Average let'lluent Limitation = 9.3 iig/l, 

li"Mtieiit Liinit Ilecoiiiiiicit(latioti: No I.hnit Reqnired 

Field blanks: Sai-nple restilts of "not detected" were reported for 31 of 57 field blaiik, 22 restilts 
between the LOD (0.1 ng/L) aiid LOQ (0.3 ng/L), and two results of 0.4 iig/L and two restilts 
ng/L were repoiled. 

were 
of 0.5 
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DRAFT - Mixing Zone Phase-Out Exception for Mercury - SSDS 

The Superior Sewage Disposal System (SSDS) has reqLtested aii exceptioli to the proposed mixing zone 
phase out when ealculating effltjent limitations for mercury beyond November 15, 2010 under the 
exception for teolmical atid economic considerations to the mixiiig zoiie phase-out for bioaccumulating 
chemicals of coneem (BCC's) at 40 CFR, Pait 132, Appendix F, Procedure 3 C. 6. hi coiisideration of 
requiremeiits contained at the above reference, the Wisconsin Departmeiit of Natural Resources (WDNR) 
determines that: 

• The SSDS is in compliance witli and shall contintie to comply witli all applicable requireinents of 
Cleati Water Act sections 118, 301, 302, 303, 304, 306, 307, 401, and 402, iiieluding existing 
categorical effluent litnits aiid water quality based effluent lit'nits (WQBELs), 

• Ttic SSDS will accept a pennit coinpliance schedule requiring they contiiiuc ii -nplementatioli of a 
Mercury Pollution Minimization Plan (PNW) inecting tl -ic requireinctits of s. 106.145(7). WDNR 
believes the fitiding at s. 106.145(l)(a) sufficielitly demonstrates that coiitrols beyond a PMP 
would result in tinreasonable economic effects because controls to remove mercury lisilig 
wastewater treatmetit techiiology ai -e tiot feasible or cost-effective. 

• The SSDS wastewater treatmeiit facility discharge to Superior Bay is coiisidered a direct 
discharge to Lake Stiperior. Under s. NR 106.06(4)(b)2 WQBELs are calctilated using a mixing 
or dilution calculatioii of oiie pait effluent to teii parts receiving water. The WQBEL for merciii -y 
using t ► is procedtit-e is 9.3 ng/L. 

• The size of the mixing zone is defined by a 10: 1 diltition ratio. Ttiere are iio regulatory 
requireinents iior does data and infannation exist to allow W -DNR to make a scientifically and 
valid determitiatioii of an alteriiative size of the mixing zone that could be attained witli ctirrent 
available and economically feasible tectinology. 

• By defiiiition, the water qtiality criteria are met at the edge of ttle inixiiig zone. 

• There is curreiitly no applicable TMDL for mercuiy in Lake Superior and available data indicate 
the coiicenti -ation of mercury in Lake Superior meets all applicable water qualit -y criteria. 

• Witb a inixing zoiie exei -nption a WQBEL for mercury is iiot requil -ed. The requirements for 
aLitliorizing the exception and the circumstances uiider wliieh it is being graiited are essentially 
the same as those for granting a vat -iance to water quality standards. VV -DNR lias atialyzed the 
poteiitial impacts to endatigered and tbreatened species as pait of its variaiice process. The 
analysis coneltided that approval of mercury variances, witb more stringent permit requirements 
foi-  PMPs, is unlikely to adversely affect bald eagles or otbei -  listed species that occur within the 
State of Wisconsin. 

Therefore, VVDNR grants a i -nixiiig zotie phase otit exemption for effluent disoliarges from the wastewater 
treatment facility operated by the SSDS due to techiiical and ecoiioinic consideratioiis. 

The granting of this exception to ttie SSDS shall apply only to the 5-year perinit term of the proposed 
WPDES perinit. The SSDS will need to make a similar request and DNR will iieed to mak-e a similar 
deterinination for a fui -tliei-  contititiatioii of a mixiiig zone, if those actions become appropi•iate for the next 
pei'mit term. 
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Permit Lattguage. Standard laiiguage foi ,  mercui-y sainple collectioii procedtires is available aDd should 
be iticluded Nvlien the perinit is reisstied. The permit compliance schedule should require annual status 
reports on the Mei -cury Pollution Minimization Program efforts iiietudiiig descriptions of any unique 
features or special points of empliasis in the plan. Planiied actions atid dite dates shotild be identified in 
the PMP plan aild the peri -nit compliaiice schedule. 

Mercury Pollutattt Minimization Program 

The permittee sliall begin or contin-ue to implemeiit a pollutant minimization progi-am that meets the 
reqtiireiiients of s. N-R 106.145(7), Wis. Adm. Code. 

11equired Action 
	 Date Dile 

Siibmit Annual Status Reports: Ttic permittee shall subinit to the Depai -tment an aniitial 
status report on the progress of the PMP as required by s. NR 106.145(7), Wis. Adm. Code. 
Subinittal of the anntial statLis repoils is required by the March 31 of eacii year. 
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